The main objective from this paper is to introduce and derive three methods depending on fractional Euler's method and improve the results modifying the approach by using variable step size method.
D y(t) = f(t, y(t)), y(0) = y , 0 < α 1  where α * D y(t) denotes the Caputo fractional derivatives operator. As it is known from the usual methods of numerical analysis, the step size is fixed in that methods during the approach of solution, but still there are some methods may be used to decrease the topical truncation error [2, 16] , and among such methods is the variable step size method. The numerical solution of Fractional Differential Equations (FDE's) will be found using this methods when may be consider as a new approach in this topic, the derivation of the modified fractional Euler's method is motivated by a few classic and many recent applications of FDE's. Among the classic problems we mention areas like the modeling of the behave of viscoelastic items in mechanics, [12] . More recently fractional calculus has been affected to statistical mechanics and continuum for viscoelasticity problems, fractional diffusion-wave equations and Brownian motion and many physical phenomena, [1] . Most nonlinear FDE's don't have analytical solutions, so approximations and numerical techniques should be used. The decomposition method and the variational iteration method (VIM) [4, 17] are comparatively new approaches to provides an analytic approximate solution to linear and nonlinear problems, and they are in particular valuable as tools for applied mathematicians and scientists [3] , because they provide quick and visible symbolical terms of analytical solutions, as good as approximate numerical solutions to the linear and nonlinear differential equations [18] are relatively new approach to provides an analytical approximate solution to linear and nonlinear problems. The analytic solution of FDE's in most cases is so difficult to be evaluated [8] ; therefore numerical methods for solving FDE's are more reliable than analytic methods [14] , since such type of equations has some difficulties in their definition, which can't be dealing with it easily. Then we will study the numerical solutions of FDE's using fractional Euler's method and its related methods and thane connect these methods with variable step size method to produce more accurate results.
2-Preliminaries
With FDE's, the idea of fractional derivatives we will that are adopted using Caputo's definition that may be consider as a modification of the Riemann Liouville definition and has the benefit of dealing correctly with initial value problems in that the initial conditions are given in terms of the field variables and their integer order that is the case in most physical processes. For the completion purpose of the used concepts, the Riemann Liouville fractional order derivative and integral and the Caputo derivative, will be only introduced next.
Definition 1, [10]:
A real function f(x), x > 0, in the space C µ , µ  R if there are exists a real number p(> µ),
and is said in the space µ m C if and only if
Definition 2, [17]:
The Riemann Liouville fractional derivative of order q of a function f is defined to be:
where  is a positive fractional number and n is a natural number, such that n 1<αn  .
Definition 3, [7]:
The Riemann Liouville fractional integral operator of order α 0,  of a function f C ,  The Riemann Liouville derivative has certain abuses when trying to model real-world phenomena with fractional differential equations. Hence, a modified fractional differential will be introduced next which is operator proposed by M. Caputo in his search on the theory of viscoelasticity, [9] . Caputo's definition has the feature of dealing correctly with initial value problems, in that the initial conditions are given in stipulation of the field variables and their integer order that is the case in most physical processes, [6] .
Definition 4, [11]:
The fractional derivative of f(x) in the Caputo meaning is defined as: 
Definition 6 (Generalized Taylor's formula), [16] .
Assume that
3-Fractional Euler's Method
For convenience, we subdivide the interval [0, a] into k subintervals [t n , t n+1 ] of equal step size h  a/k by using the nodes points t n  nh, for n  0, 1,..., k. Assume that y(t), If the step size h is chosen sufficiently small, then we may omission the second-order term (involving 2α h ) and get: 
The process is repeated and will generates a sequence of points an approximation to the solution y(t) at a special node point. The general fractional Euler's method at t n+1  t n + h, is:
for n  0, 1, ..., k  1. It is clear that if   1, then the explicit fractional Euler's method (5) reduces to the classical Euler's method, [15] .
4-Modified Fractional Euler's Method
The modification the Fractional Euler's method may be introduced in this section. And will be addressed as the modified Fractional Euler's method from equation (3), 
5-Variable Step Size Method for Solving FDE's
In this section, the variable step size methods for solving FDE's will be derived that may be considered as a new approach for solving FDE's. In all fixed step-size methods, the local truncation error will depends on step size h and on the numerical method used. But, in variable step-size methods, we shall find the numerical solution y t for the FDE,s given in equation (5), (8), (9) and (11), with 0 t0 yy  that is accurate to within a pre-specified tolerance . Therefore, it turns out for acceptable effective estimates of the step-size, it is required to attain a custom local truncated error (tolerance) . The variable step-size method which will be consider here, is based upon comparing to between the estimates of the one and two steps of the numerical value of y t at some time obtained by the numerical method with local truncation error term that is of the form p Ch , where C is unknown constant and p is the order of the method. Assume that we started with the initial condition y 0 with step-size h using certain to find the solution 
Proof:
Suppose Y is the actual solution at t 0 +h, then
where h old refers to the old value of the step size. Similar the variable step size (12) may be obtained for methods (5) , (8), (9) and (11).
6-Numerical Examples
In this section, two examples will be presented for comparison purpose between the different proposed numerical methods.
Example 1:
Our first example deal with the homogeneous linear (FDE,s) Table (1)  and Table ( 2). where 0 <   1. The exact solution of equation (14) in case of   1 is given by:
While upon using the Variable Step Size Method in connection with the methods the explicit fractional Euler's, the implicit fractional Euler's, the implicit fractional Trapezoidal and the explicit fractional Trapezoidal which are presented in Table (3) and Table (4). 
Conclusions
The fundamental objective of this work has been to construct a numerical scheme to the numerical solution of the linear and nonlinear FDE's. Those objective has been obtained by using the submitted Modified Fractional Euler's method. From the results or the Table  (1) to (4) we can see the accuracy of the optioned used approaches and there are step size methods, in which the efficiency of the results is increased, and more precisely. The Variable Step Size Method approximate solution in this case is in high agreement with the exact solution.
